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Introduction
The latest Ordovician-earliest Silurian Dunn Point Formation is part of the Avalon terrane in the northern Appalachians.
Recently published
Late Precambrian and Early Paleozoic paleomagnetic results from this terrane (Weisse et al., 1985; Johnson and Van der Voo, 1985; Fang et al., 1986) show that it formerly occupied intermediate to high southern paleolatitudes, which contrast with the near equatorial position determined for North America for the same interval (e.g., Watts et al., 1980; Lynnes and Van der Voo, 1984; Dunn and Elmore, 1985) . These results thus confirm the displaced nature of the Avalon terrane relative to North America. On the other hand, the Early Paleozoic paleolatitudes occupied by Avalon are similar to those found for Gondwana and the continental blocks of Hercynian Europe, and on the basis of their geologic and fauna1 similarities (e.g., Wilson, 1966; Rast and Skehan, 1983) it appears likely that Avalon was together with these blocks. Many authors have argued that such a configuration probably persisted at least through Ordovician time (e.g., Cocks and Fortey, 1982; Van der Voo, 1988 the observed high-temperature characteristic magnetization: Van der Voo and Johnson (1985) report a positive fold test and argue for a primary magnetization, whereas Seguin et al. (1987) 
Geological setting
The Dunn Point Formation occurs along the Northumberland coast of mainland Nova Scotia near Arisaig (Fig. 1) . The stratified rocks of the Arisaig region, including the Dunn Point Formation, have been described by Boucot et al. (1974 ) Benson (1974 , Keppie et al. (1978) and Pickerill and Hurst (1983) (Keppie et al., 1978) places them roughly at the boundary between the Ordovician and Silurian periods, consistent with the paleontological evidence for the age of the overlying sediments.
The tops of nearly all of the flows in the Dunn Point Formation are oxidized; moreover, red soil profiles interpreted as laterites by Boucot et al. (1974) and Keppie et al. (1978) , are occasionally interstratified with the volcanics. The interiors of the basalt flows also show hematite staining but in all cases the tops of flows are more extensively oxidized. This evidence suggests that the volcanics were deposited subareally and that individual flows were probably oxidized a short time after their formation. Incorporation of laterite xenoliths within less oxidized material at the base of some flows reinforces the interpretation that oxidation and formation of these red soils were very early (e.g., Keppie et al., 1978) . These observations are important for the interpretation of the paleomagnetic results for the volcanics, because they suggest that the formation of the magnetically very stable mineral hematite was essentially coeval with the formation of the volcanics. The Dunn Point strata and the overlying Arisaig
Group were tilted together in post-Early Devonian time in an episode of deformation that has been correlated with the Acadian orogeny in the northern Appalachians (Boucot et al., 1974) . The Dunn Point volcanics along the Arisaig coast all have east-northeasterly strikes and very steep to vertical dips. The vesicular tops of the flows indicate that they young consistently toward the south-southeast and, thus, some sections of the volcanics are slightly overturned (e.g., Van der Voo and Johnson, 1985) .
Previous paleomagnetic studies
The earlier study of the Dunn Point Formation by Van der Voo and Johnson (1985) et al., 1987) in the majority of their samples, and the directions given for this component, both in situ and tilt corrected, are similar to those reported by Van der Voo and Johnson (1987) . Yet the fold test, based on their somewhat broader distribution of sampling sites, was not significant. Moreover, these authors reported directions for two additional components of magnetization (B and C components) that were not observed by Van der Voo and Johnson (1985) . These latter components were apparently present as overprints in some samples and as single components in others. The fold tests for the B and C components were similarly inconclusive.
All three components found in this second study were interpreted by the Clearly there are major differences between the two previous studies of the Dunn Point, in terms of the results obtained and their interpretation. Seguin et al. (1987) did not discuss the reasons for these differences in detail, noting only that "clearly they are of a lithologic or structural nature" (Seguin et al., 1987, p. 375) . Possible explanations for the dissimilar results are investigated further in the present study in which new structural and paleomagnetic data that bear on the fold test for the high temperature component are reported.
Methods and new results
One of the purposes of the present study is to report new paleomagnetic results for sites in tilted flows from the middle outcrop belt of the Dunn Point (Fig. l) , which can be combined with data from our previous study to yield a more definitive fold test for the high temperature component. In particular, the data from the new sites allow us to test for the presence of undetected structural complexities (e.g., originally non-horizontal flows, multiple episodes of deformation) that could conceivably cause the fold test for the high temperature component to be inconclusive.
In addition, we report a large number of paleohorizontal measurements from the new locality as well as from our previous localities in the northern outcrop belt. The latter were obtained to test and refine, if necessary, the paleohorizontal estimates we used in our initial study based on relatively few measurements. Because in some cases the paleohorizontal orientations reported by Seguin et al., (1987) 
Paleohorizontal measurements
All of our original sampling localities met or exceeded the minimum sampling criterion described above, so that the orientations of several flow contacts could be recorded over a fairly large area at each locality. The individual measurements made at these localities as well as the new locality are plotted in Fig. 2 , and the means that were ultimately used to perform the tilt corrections are listed in Table 1 . It is evident that the flows originally sampled (Fig. 2a-c ) strike approximately east-northeast and all are very nearly vertical. However, those at sites 1-7, and 13-16 are slightly overturned.
POLES TO BEDDING

Sites
The measurements from each locality are generally very consistent, while there is approximately a 20" variation in strike between sites 1-7 and the others, as we indicated in our original study. The measurements at the new locality (Fig. 2d) 
New paleomagnetic data
The Natural Remanent Directions determined for the characteristic components in all of the samples from sites 17 and 18, are shown in Fig. 4 , together with the site means which are also listed in between 350° and about 550 o that trend away treatment, the directions for the magnetization from the origin (see Fig. 5 ). Directions for these remaining in these samples follow great-circle "linear" segments are toward the south-southeast paths towards an east-southeast and upward diand shallow downward.
During removal of the rection, similar to the univectorial direction found shallow component, and in subsequent thermal for sample DP19.A (and sites 17, 18), indicating
DP 17 DP 18
In-Situ DP 19 the presence of high blocking temperature components in all samples. Upon close inspection, however, it can be seen that the demagnetization trajectories are curved owing to overlapping blocking temperatures for the last two components of magnetization to be removed. Above 635 O, unfortunately, some of these samples acquired large spurious magnetizations (Fig. 5) . While this prevented identification of high blocking temperature components from the vector diagrams, best-fit planes to the sample great-circle trajectories have been calculated and these are combined with the direction for the univectorial magnetization in DP19.A to obtain a site mean for the characteristic component at this site (Fig. 4 , and Table 2 ) following the method of Bailey and Halls (1984) . Explanation: n/n,, is the ratio of the samples used to calculate the mean to the number thermally demagnetized; TC is the simple tilt correction; D and I are the declination and inclination of the site mean direction. k and ass are the precision parameter and the radius of the circle of 95% confidence (Fisher, 1953) . k, (k2) is the precision parameter for the overall mean after (before) simple tilt correction, with k,/k, = 3.43 for this study. The paleopole for the overall mean direction is located at 2"N. 130"E (dp = 4.7O, dm=62O).
DPl9.3Ca Table 2 , both in situ and after simple tilt correction.
Given the maximum unblocking temperatures inferred for the characteristic magnetization at this site, it is likely to be carried by hematite as well. Table 2 shows the site mean data for the characteristic components from all of the sites studied by us, including the previous sites 1-16 from the northern outcrop belt. The tilt corrected directions for the latter sites were recalculated using the (slightly) revised estimates of paleohorizontal reported in the present study (Table l) , and thus their directions in Table 2 differ slightly from those reported previously by Van der Voo and Johnson (1985) .
Fold test
The fold test combining all of the site mean directions from Table 2 , is illustrated by the equal area plots of the directions, before and after correction for simple tilt, shown in Fig. 6 . Comparison of the in situ site means shows that the directions for the new sites have steeper inclinations and more easterly declinations than the others and, thus, they enhance the scatter of the in situ directions. The streaked distribution of the in situ site means, which results from the greater variation in their declinations than inclinations, is clearly non-Fisherian.
Upon application of the correction for simple tilt of the volcanics (Fig. 6) however, the site mean directions converge toward a northerly and steeply upward direction, and their distribution becomes approximately Fisherian. The improved clustering of the site mean directions is evident from the increase in the precision parameter for the tilt corrected mean (Table   2) , and the ratio of the precision parameters before and after correction for tilt indicate a significantly positive fold test at the 99% confidence level (McElhinny, 1964) . This fold test thus reconfirms the prefolding age of the high blocking temperature magnetization carried by hematite in the Dunn Point volcanics. Its overall mean direction after correction for tilt is D = 344", I = -6O", k = 68.6, a95 = 4.1".
Age of characteristic component
The fold test for the high blocking temperature, or characteristic, component constrains its age to be pre-Middle Devonian. Although it is carried by hematite, the field evidence for early oxidation of the flows strongly suggests that the hematite probably formed at the time of their deposition.
It is noted that scant evidence exists for similar steep directions of magnetization in Siluro-Devonian age rocks from Avalon (e.g., Kent and Van der Voo, 1989) . However, there is no obvious mechanism for forming the hematite in the Dunn Point strata Van der Voo and Johnson (1985) .
The paleohorizontal measurements used in that earlier study have been refined by taking multiple sightings, which accounts for a slightly different set of mean directions. However, the overall means and precision parameters (k), after tilt correction, are not significantly different from one another (Fig. 7) .
On the other hand, the new results from this study do not confirm the outcome of the fold test for the high blocking temperature component performed by Seguin et al. (1987) , nor their interpretation of a post-folding age for this component. 
Tectonic implications
The mean direction for the characteristic magnetization in the Dunn Point Formation from this study yields a new paleopole located at 2"N,
130" E and a Late Ordovician-earliest Silurian paleolatitude for Avalon of 41" S. Paleolatitudes predicted for the present location of our sampling area from North American Late Ordovician paleopoles range from 12" S to 24" S (Miller and Kent, 1989 
